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Description 

Background of the Invention 

This invention relates to a production line for electric motor or generator subassemblies. (As used herein- 
below, the word "motor" should be understood to include both motors and generators.) In particular, this In- 
vention relates to a production line for electric motor components such as armatures or stators. More partic- 
ularly, this invention relates to a production line for manufacturing more than one variation of a particular type 
of electric motor component - e.g., more than one variation of armature or more than one variation of st^tor. 

Either type of electric motor component can come in different variations. These variations can be in size 
(either in length or diameter) or in other characteristics - e.g., number of amis in the case of an armature or 
number of poles in the case of a stator. Although the various steps and types of machines needed for assem- 
bling the different variations are the same, in most cases they must be adjusted differently for each variation. 
Thus, with presently known production lines only one variation of the particular type of electric motor compo- 
nent being worked on can be made at any one time. 

As a result, the production of different variations of a particular type of electric motor component requires 
either an investment in multiple production lines so that different lines can operate at the same time to produce 
the differente variations, or significant down-time while various machines on the production line are adjusted 
or changed to pnDduce a different variation. 

EP 21 0669 shows particular types of pallet arrangements for producing different variations of wound elec- 
tric motor components between two production lines. 

US Patent 3854889 shows an automatic production system in which workpieces are carried on pallets past 
program controlled machine tools which are adjustable. The pallets are encoded and the encoded information 
is used to adjust the machine tools as is required for each workpiece, or to cause a particular workplace to 
bypass a particular machine tool. 

It would be desirable to be able to provide a single production line capable of producing more than one 
variation of a particular type of electric motor component 

Summary of the Invention 

It is an object of this invention to provide a single production line capable of producing more than one va- 
riation of a particular type of electric motor component. 

In accordance with this Invention, there is provided a single production line for producing at least two va- 
riations of a type of wound electric motor component such as armatures or stators, said production line com- 
prising: a plurality of workstations for producing wound electric motor components; conveyor means for trans- 
porting said wound electric motor components between said workstations; pallet means for supporting said 
electric motor components during transportation by said conveyor means; the single production line being char- 
acterised in that at least a first one of said workstattons has at least one machine capable of being adjusted 
automatically on demand to work on any one of at least two said variations of said type of wound electric motor 
component, and at least a second one of said workstations has at least two machines for wori<ing on wound 
electric motor components, each of said at least two machines being capable of working on different ones of 
said at least two variations of said type of electric motor component; means associated with each of said work- 
stations for determining which variation of said type of wound electric motor component is present at said work- 
station and, responsive to said determinations, for when said determination is made at said first working station 
automatically adjusting a machine at said first workstation to work on sakJ variation of said type of wound elec- 
tric component, and when said detemfiination is made at said second workstation, automatically directing said 
pallet to an appropriate one of said machines. 

Brief Description of the Drawings 

The above and other objects and advantages of the invention will be apparent upon consideration of the 
following detailed description, taken in conjunction with the accompanying drawings, in which like reference 
characters. refer to like parts throughout, and in which: 

FIG. 1 is a schematic plan view of a production line according to the invention for manufacturing armatures; 
FIG. 2 is a side elevational view of a pallet for carrying an armature with its axis vertical, with an armature 
shown in phantom; 

FIG. 3 Is a plan view of a pallet for canrying an armature with its axis vertical, with an amiature shown in 
phantom; 
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FIG. 4 is a side etevational view of a pallet for carrying an armature with its axis horizontal, with an armature 
shown in phantom; 

FIG. 5 is a plan view of a pallet for carr/ing an armature with an Its axis horizontal, with an armature shown 
in phantom; 

FIG. 6 is a schematic plan view of a production line according to the invention for manufacturing stators; 
FIG. 7 Is a side elevational view of a pallet for carrying a stator, with a stator shown In phantom; 
FIG. 8 is a plan view of a pallet for canrying a stator, with a stator shown in phantom; and 
FIG. 9 is a plan view of a portion of the production line of either of FIGS, 1 and 6. 

Detailed Description of the Invention * 

The present invention allows a single production line to be used to produce two or more variations of a 
particular type of electric motor component - e.g., two or more variations of armature or two or more variations 
of stator - without having to stop the production line to adjust any of the workstations. 

Each workstation in a production line according to the invention either has a machine that is automatically 
adjustable - e.g., pneumatically -to each variation to be produced, or has a plurality of machines corresponding 
to the number of variations. If there are more than two variations, there could be one machine capable of ad- 
justment to all variations or a number of non-adjustable machines equal to the number of variations, or it is 
possible that there might be one machine capable of adjustment to some of the variations, and one or more 
additional machines capable of adjustment to the remaining variations. 

The workpiece -> i.e., the armature or stator being made - is carried along the production line by a conveyor 
while mounted on a pallet, which may carry one or more workpieces. The pallet is encoded in a known way 
with information regarding the workpiece or workpieces it is carrying. The encoded information would include 
an identification of the variation being produced, as well as other Information such as steps to be performed, 
status of each step, whether or not the workpiece is to be rejected, etc. The information can be encoded mag- 
netically, electronically, mechanically, or electro-mechanically in known ways, and a suitable reading device 
Is provided adjacent each workstation to read the information. Based on the information, and assuming that 
the workpiece is not coded as a reject, the workstation will be adjusted to the indicated variation if it is of the 
adjustable type, or the pallet carrying workpiece will be directed to an appropriate machine at the workstation 
If the workstation is of the type having multiple machines. One way of transferring the pallet to the correct ma- 
chine is described below in connection with the preferred embodiments. 

A preferred embodiment of a production line for the production of two variations of armatures is illustrated 
In FIG. 1. and has three sections 100, 101 and 102. As they travel through the first part of section 100. the 
anmatures must travel with their spin axes vertical. For that purpose, pallet 10. illustrated in FIGS. 2 and 3, is 
provided. Pallet 10 has two fixed supports 11, 12, respectively having fixed heads 13. 14 of different sizes for 
holding armatures 130, 140 of different dimensions (shown In phantom). Pallet 10 also includes an encoding 
element 1 5 where the information relating to the annature or armatures carried by pallet 10, referred to above. 
Is stored. 

Pallets 10 are carried through section 100 of the production line of FIG. 1 on conveyor 110. The armature 
production line of FIG. 1 begins with a lamination stacking station having two lamination selection units 20 for 
selecting and stacking armature laminations, one unit 20 for each variation of armature. The armature lamin- 
ations are stacked on pallet 10 by one of the units 20 according to the information stored by element 15. After 
the armature laminations are stacked at station 20, the height of the stack of laminations is checked at stack 
height control station 21 adjustable to either variation of armature, and if the stack height Is not correct, stack 
height control station 21, is capable of either removing laminations from, or adding laminations to, the stack 
as necessary. Next, shaft placing station 23 inserts the amiature shaft along the spin axis. If the armature is 
to be double insulated, a second shaft placing station 22 can be provided for placing an insulating tube, e.g. 
of pollgon, into the armature stack before the shaft Is inserted by station 23. An automatic shaft distribution 
system assures that the con-ect type of shaft for the variation being produced is inserted. 

After station 23. the armatures must travel with their spin axes horizontal. Therefore, transfer station 24 
is provided to remove both variations of anmatures from pallets 1 0 and transfer them to pallets 41 0, illustrated 
in FIGS. 4 and 5. Each of pallets 410 holds only one armature horizontally on supports 411, 412 which are 
adjustable longitudinally to support both variations of armatures 130 (shown in phantom) and 140 (not shown). 
Transfer station 24 also moves pallets 1 0 from conveyor 110 to return conveyor 111 which returns them to the 
beginning of the production line for reuse. If the production line is being used to produce both variations 130, 
1 40 of armature at the same time, then, depending on the order in which the two variations are being produced, 
a pallet 10 may be carrying both variations of armature. However, a pallet 41 0 can never carry more than one 
variation of amfiature. 
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Station 25 fits the armatures with plastic end fibers. This station can handle both variations of armatures, 
and has two vibratory feeders, one for the type of end fibers required by each variation of armature. Station 
26 includes two machines, one for each variation of armature, for inserting slot insulating paper or other insu- 
lating materia! in the armature. Next, a commutator placing station 27, having two vibratory feeders, one to 

5 handle the type of commutator required by each variation of armature, is provided. Station 27 is the last station 
in section 100 of the production line. Areject conveyor 11 3 is provided In case it is determined that any armature 
produced in section 100 is defective. 

Pallets 410 are transfenred in a conventional way from conveyor 110 of section 100 to conveyor 210 of 
section 101. Section 101 consists solely of a plurality of armature winding stations 28. Because the winding 

10 process Is complex, armature winding machines 28 are not easily adjustable to different variations. Therefore, 
in the preferred embodiment there would have to be several winding stations 28 to account for the variations. 
However, it should be understood that it is possible to provide winding machines 28 that are adjustable to more 
than one variation. In either case, however, there would be several stations 28 because even machines 28, 
the winding process is much slower than the other production steps, so that several winding machines must 

IS be provided to keep pallets from backing up after the steps perfomied in section 100 are carried out. For that 
reason, section 101 has three conveyors 210. 211, 212. Conveyors 210, 211 correspond substantially to con- 
veyors 110, 111. However, because of the relative slowness of winding stations 28, pallets are transferred to 
conveyor 212 from conveyor 210 Just before reaching its assigned winding station 28, so that the passage of 
other pallets on conveyor 21 0 Is not Impeded. After winding is completed at a particular station 28, the respec- 

20 tlve pallet Is transferred back to conveyor 21 0 to continue down the production line. Conveyor 21 1 has the ad- 
ditional function of "loop storage" so that if the winding machines 28 fall behind, any pallets that cannot be 
worked on are transfenred at the end of conveyor 21 0 onto conveyor211 and recirculated back to the beginning 
of section 101. 

Section 102 of the production line has two conveyors 310, 311 similar in function to conveyors 110, 111 
25 and 210, 211, respectively. The first station of section 102 is a plurality of commutator fusing machines 29. 
Each fusing machine 29 has two sets of apparatus - one for indexing and holding each variation of armature, 
but is adjustable, pneumatically, for fusing either variation. Again, several machines 29 are provided because 
of speed considerations, and conveyor 312 is provided for reasons similar to those for conveyor 212. Next, a 
pair of wedge inserting machines 30, one for each variation of armature, is provided. These are similar in f unc- 
30 tion to slot insulating machines 26. An armature testing station 31 with high voltage test apparatus is capable 
of handling both variations of armature. After testing at station 31 , the armatures that pass the test move on 
to trickle impregnation station 32 where they are impregnated with a resin that bonds the coils together. Station 
32 can handle both variations of armature. Armatures that do not pass the test at station 31 move to reject 
conveyor 313. Next, a separate commutator turning station 33 is provided for each variation of armature. A 
35 balancing station 34 checks that the armatures, of either variation, are balanced, and finally, at station 35, iden- 
tical to station 31, they are tested again, in case any faults may have developed as a result of the resin inv 
pregnation or subsequent processing steps. Armatures that do not pass the test at station 35 move to reject 
conveyor 314. 

A preferred embodiment of a production line for the production of two variations of staters Is illustrated In 

40 FIG. 6, and, like the armature production line of FIG. 1 , has three sections 600. 601 and 602. For the purpose 
of carrying stators along the production line, pallet 70. illustrated in FIGS. 7 and 8. is provided. Pallet 70, like 
pallet 10. has two fixed supports 71, 72, respectively having fbced heads 73, 74. pins 75, 76, and posts 77, 
78, of different sizes for holding stators 60, 61 of different dimensions. Pallet 70 also includes an encoding 
element 15, as in the case of pallet 10, where the information relating to the stator or stators carried by pallet 

45 70 is stored. As in the case of pallet 1 0 with respect to armatures, pallet 70 may carry only one stator at a time 
or, if both variations are being produced at once, pallet 70 may carry two stators at a time. 

Like the armature production line of FIG. 1, the stator production line of FIG. 6 begins with a lamination 
stacking station having two lamination selection units 620 for selecting and stacking stator laminations, one 
unit 620 for each variation of stator. The stator laminations are stacked on pallet 70 by one of the units 620 

50 according to the information stored by element 1 5. After the stator laminations are stacked at station 620, the 
height of the stack of laminations is checked at stack height control station 621. adjustable to either variation 
of stator, and if the stack height is not correct, stack height compensating station 622, also adjustable to either 
variation, is capable of either removing laminations from, or adding laminations to. the stack as necessary. 
Next, stator core welding station 623 welds the stack to form the stator core. 

55 Station 624 includes two machines, one for each variation of stator, for inserting slot insulating paper or 

other insulating material in the stator. Next, a terminal board placing station 625, having two vibratory feeders, 
one to handle the type of plastic terminal board required by each variation of stator, is provided to place the 
plastic terminal boards on the stator. Terminals are inserted into the terminal boards at station 626 which, like 

4 
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station 625, has two vibratory feeders, one to handle the type of terminal required by each variation of stator. 
Station 627, adjustable to either variation of stator, rotates the stator so that plastic terminal boards can be 
placed on the second side by station 628, Identical to station 625. If additional temninals over those placed at 
station 626 are required for the particular type of stator being made, then a second terminal inserting station 
(not shown), identical to station 626, can be provided following station 628. Station 628, or the additional ter- 
minal Inserting station (not shown), is the last station in section 600 of the production line of FIG. 6, Reject 
conveyor 613 is provided for those stators determined to be defective while In section 600. 

Section 601 of the production line of FIG. 6, like section 101 of the production line of FIG. 1 . consists solely 
of winding stations 629. Again there are several winding stations 629 provided, for both speed and to account 
for different variations, as discussed above in connection with the armature production line of FIG. 1 . * 

Section 602 of the production line of FIG. 6 begins with station 630 which rotates the stator to a position 
In which its terminals face upwards. After the coll winding performed at stations 629, the terminals may not 
face in the desired direction. A hot stacking station or stations 631 are provided to terminate the coil leads to 
the terminals. As shown, a separate machine 631 is provided for each variation of stator and conveyor 512 is 
used to direct stators to the correct machines 631 ; however, a single adjustable machine may also be provided. 

Finally, a stator bonding and testing station 632 is provided. The coils of stators made on the production 
line of FIG. 6 are preferably made using a type of wire having a coating which, when heated, will bond the coils. 
At station 632. the coils are tested by passing current through them. At the same time, the coils heat up, and 
bonding occurs. Of course, some other type of bonding could be used, such as resin bonding as in the armature 
production line of FIG. 1 . In such a case, station 632 would only be used for testing. Those stators that do not 
pass the test at section 632 are moved to reject conveyor 813. 

The conveyor system of the production line of FIG. 6 is similar to that of FIG. 1, except that unlike section 
100, section 600 has a fourth conveyor 612 which, like conveyor 212 in FIG. 1. facilitates the movement of 
pallets 70 to different nfiachines at the various stations in section 600, according to the variations of stator being 
produced. 

In both preferred embodiments, code element 15 is magnetic, and magnetic readers 90, shown schemat- 
ically In FIG. 9. are provided adjacent all workstations and conveyor transfer points. As shown in FIG. 9, which 
depicts a plan view of any portion of the production line on which there are three conveyors, each conveyor 
901, 902, 903 includes two parallel belts 91, running together in the same direction. As a pallet 10. 410 or 70 
passes reader 90, reader 90 determines the next operation to be performed on the workpiece carried by the 
pallet, and instructs the upcoming workstation 900 accordingly. Each reader 90 can be connected directly to 
the adjacent workstation with which it is associated, or all readers 90 can be connected to a central control 
system, which may Include a computer or microprocessor, to which the workstations are also connected. If the 
reader 90 is associated with a workstation of the type using a different machine to operate on each variation, 
then in addition to preparing the workstation, reader 90 will also initiate a transfer unit 94 to move the pallet 
1 0, 41 0 or 70 onto the correct conveyor. Such a transfer unit might include sideways conveyors 940 which would 
rise up between belts 91 and cause pallet 10, 410 or 70 to move sideways to the next conveyor. Of course, 
any other suitable apparatus could be used. A writing unit 92 is preferably placed alongside the conveyor sys- 
tem after each workstation so that the status of a workpiece after passage through a workstation could be 
recorded. For example, it may be determined at a workstation that a workpiece is defective and should be re- 
jected. Alternatively, because the line is too busy, a pallet may bypass a workstation and not be worked on. A 
reader 90 could be placed at the end of a line section (100. 101. 102. 600, 601, 602) to detect rejects, which 
are diverted off the line, as well as to detect when a pallet must be returned to the beginning of a section (via 
conveyor 111, 211. 311, 611, 711 or 811) because it carries a workpiece that was networked on at some station 
(e.g.. to implement the "loop storage" referred to above when the production line becomes too busy). Finally, 
a workpiece detector 93 can be provided adjacent return conveyor 903 so that if a returning pallet includes a 
workpiece (Le., "loop storage" is in effect), that pallet can be transformed by transfer unit 941 back to conveyor 
902. where reader 90 can determine its destinatton. 

Thus it is seen that production line capable of producing more than one variation of a particular type of 
electric motor component is provided. 



Claims 

1. A single production line for producing at least two variations of a type of wound electric motor component 
such as armatures or stators. said production line comprising: 

a plurality of workstations for producing wound electric motor components (60. 130); conveyor means 
(110, 210, 901, 902, 903) for transporting said wound electric motor components between said worksta- 
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tions; 

pallet means (10, 70, 410) for supporting said electric motor components (60, 130) during transportation 
by said conveyor means; 

the single production line being characterised in that: 

at least a first one (27. 29, 628) of said workstations has at least one machine capable of being adjusted 
automatically on demand to work on any one of at least two said variations of said type of wound electric 
motor component, and 

at least a second one (28, 629) of said workstations has at least two machines for working on wound elec- 
tric motor components, each of said at least two machines being capable of working on different ones of 
said at least two variations of said type of electric motor component; * 
means (90, 94) associated with each of said workstations for detennining which variation of said type of 
wound electric motor component is present at said workstatfon and. responsive to said detenminations, 
for when said determination is made at said first working station automatically adjusting a machine at said 
first workstation to work on said variation of said type of wound electric component (60, 130), and when 
said determination is made at said second workstation, automatically directing said pallet (10, 70, 410) 
to an appropriate one of said machines. 

The productfon line of claim 1 wherein said type of wound electric motor component is an armature (130). 

The productton line of claim 2 wherein said armature (130) has a primary axis, and said pallet means (10) 
includes a first pallet for holding said armature with its primary axis vertical along part of said production 
line and a second pallet (410) for holding said amnature with its primary axis horizontal along another part 
of said production line. 

The production line of claim 1 wherein said type of wound electric motor component is a stator (60. 61). 
The production line of claim 1 wherein: 

said pallet means (10, 70, 140) includes indicating means (15) for indicating which variation of said type 
of wound electric motor component is on said pallet; 

said conveyor means includes a primary conveyor (902) and at least one secondary conveyor (901), said 
at least one secondary conveyor being associated with said workstations having at least two machines 
each capable of working on a different one of said at least two variations of said type of electric motor 
component; and 

said means (90, 94) associated with each workstation includes reader means (90) for reading said indi- 
cating means (15) and means (94) responsive to said reading means for (a) transferring pallets between 
and among said primary and secondary conveyors if said workstation is one having at least two machines 
each capable of working on a different one of said at least two variations of said type of electric motor 
component, and (b) setting said machine to said indicated variation if said workstation is one having a 
machine capable of working on all of said variations of said type of wound electric motor component 

The production line of claim 5 wherein said means (90, 94) associated with each workstation further com- 
prises writing means (92) for writing on said indicator means (15) the current status of said electric motor 
component. 

The production line of claim 5 wherein said indicating means (15) is magnetic. 

The production line of daim 5 wherein said indicating means (15) is electronic. 

The productbn line of claim 5 wherein said indicating means (15) is mechanical. 

The production line of claim 5 wherein said Indicating means (15) is electromechanical. 

The production line of claim 1 wherein one of said workstations is a winding station (28, 629), said winding 
station comprising a respective plurality of winding machines for each said variation of said type of electric 
motor. component, said respective pluralities relating to one another according to expected frequencies 
of occurrence of each said variation. 
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Patentansprucho 

1. Produktionslinie zum Herstellen von mindestens zwei Varianten eines Typs von gewickelten Komponen- 
ten fGr Elektromotoren, wie z.B. Laufer oder Statoren, wobei die Produktionslinie umfadt: 

eine VIelzahl von Arbeltsstationen zum Herstellen von gewickelten Komponenten (60, 130) fur Eiektro- 
motoren; 

Beforderungseinrichtungen (110, 210, 901, 902. 903) zum Transportieren der gewickelten Komponenten 
fur Elektromotoren zwischen den Arbeltsstationen; 

Palettenmittel (10, 70, 410) zum Tragen der Komponenten (60, 130) fur Elektromotoren wghrend des 
Transports durch die Beforderungseinrichtungen; 

die Produktionslinie ist dadurch gekennzeichnet, dad zumindest eine erste Arbeltsstationen (25, 27, 627) 
der erwahnten Arbeltsstationen mindestens eine Maschlne aufweist, die in der Lage ist, sich bei Bedarf 
automatisch einzustellen, um jede der mindestens zwei Varianten des Typs der gewickelten Komponenten 
fur Elektromotoren zu bearbeiten, und dad zumindest eine zweite Arbeitsstation (26, 28, 628) der erwahn- 
ten Arbeitsstationen mindestens zwei Maschinen zum Bearbeiten von gewickelten Komponenten fur Elek- 
tromotoren aufweist, wobei jede von den mindestens zwei Maschinen in der Lage ist, unterschiedllche 
der mindestens zwei Varianten des Typs der Komponenten fur Elektromotoren zu bearbeiten; 
Mittel (90, 94), die mitjeder der Arbeltsstationen verbunden sind, zum Feststellen welche Variante des 
Typs der gewickelten Komponenten fur Elektromotoren sich an der Arbeitsstation bef indet und - reagie- 
rend auf diese Feststellungen - sobald diese Feststellung an der ersten Arbeitsstation durchgef uhrt wur- 
de, zum automatischen Einstellen einer Maschlne an der ersten Arbeitsstation, um die Variante der ge- 
wickelten Komponenten (60, 130) fur Elektromotoren zu bearbeiten, und sobald die Feststellung an der 
zweiten Maschlne durchgef uhrt worden ist, wird das Palettenmittel (10, 70, 410) automatisch an eine pas- 
sende Maschlne der erwdhnten Maschinen geleltet. 

2. Produktionslinie nach Anspruch 1 , bei der der Typ der gewickelten Komponenten fur Elektromotoren ein 
Laufer (130) ist. 

.3. Produktionslinie nach Anspruch 2, bei der der LSufer (130) eine primSre Achse aufweist, und bei der das 
Palettenmittel (10) eine erste Palette zum Halten des Laufers aufweist, dessen prlmare Achse sich ver- 
tikal entlang eines Tells der Produktionslinie befindet und eine zweite Palette (410) zum Halten des Lau- 
fers aufweist, so dal^ dessen prlmare Achse horizontal entlang einem anderen Tell der Produktionslinie 
gehalten wird. 

4. Produktionslinie nach Anspruch 1 , bei der der Typ der gewickelten Komponenten fur Elektromotoren ein 
Stator(60, 61) ist. 

5. Produktionslinie nach Anspruch 1, bei der: 

die Palettenmittel (10, 70, 140) Erkennungsmittel (15) beinhalten, um zu erkennen, welche Variante des 
Typs der gewickelten Komponenten fur Elektromotoren sich auf der Palette befindet; 
die Beforderungseinrichtung eine prlmare Forderanlage (901) und mindestens ein sekundare Forderan- 
lage (902) beinhaltet, wobei mindestens die sekundare Forderanlage mit den Arbeitsstationen verbunden 
ist, die mindestens zwei Maschinen aufweisen, von denen jede in der Lage ist, unterschiedllche Varianten 
von den mindestens zwei Varianten des Typs der gewickelten Komponenten fCir Elektromotoren zu bear- 
beiten; und bei der 

die Mittel (90, 94), die mit jeder Arbeitsstation verbunden sind, Lesemittel (90) beinhalten, zum Lesen der 
Erkennungsmittel (15) und Mittel (94) beinhalten, die auf das Lesemittel reagieren, (a) zum Transferieren 
von Paletten zwischen und innerhalb der primaren und sekundaren Forderanlagen, falls die Arbeitsstation 
eine Station ist, die mindestens zwei Maschinen aufweist, von denen jede in der Lage ist mindestens zwei 
Varianten des Typs der Komponenten fur Elektromotoren zu bearbeiten, und (b) zum Einstellen der Ma- 
schine auf die erkannte Variante, falls die Arbeitsstation eine Station ist, die eine Maschlne aufweist, die 
in der Lage ist, alle Varianten des Typs der gewickelten Komponenten fur Elektromotoren zu bearbeiten. 

6. Produktionslinie nach Anspruch 5, bei der die mitjeder Arbeitsstation verbundenen Mittel (90, 94) wei- 
terhin Schreibmittel (92) umfassen, zum Schreiben des augenblicklichen Status der Komponenten fur 
Elektromotoren auf das Erkennungsmittel (15). 



7. Produktionslinie nach Anspruch 5, bei der das Erkennungsmittel (15) magnetisch ausgebildet isL 
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8. Produktionslinie nach Anspruch 5, bei der das Erkennungsmittel (15) elektronisch ausgebildet ist. 

9. Produktionslinie nach Anspruch 5, bei der das Erkennungsmittel (15) mechanisch ausgebildet ist 

10. Produktionslinie nach Anspruch 5, bei der das Erkennungsmittel (15) elektromechanlsch ausgebildet ist 

11. Produktionslinie nach Anspruch 1 , bei der eine der Arbeitsstationen eine Wickelstation (28, 629) ist, wobei 
die Wickelstation eine entsprechende Vielzahl von Wickelmaschinen fur jede der Varianten des Typs der 
Komponenten fur Elektromotoren umfal^t, wobei die entsprechenden Zahlen zueinander im Verhaltnis 
stehen, gemaR der erwarteten Hauf igkeit des Auf tretens jeder Variante. ♦ 



Revendications 

1. Ligne unique de fabrication pour produire au moins deux variantes d'un type de composants bobin^s de 
moteur 6lectrique telque des armatures ou des stators, cette ligne de fabrication comprenant : 

- plusieurs postes de travail pour r^aliser des composants (60, 130) bobin^s de moteur ^lectrique, 
des moyens de convoyage (110, 210, 901, 902, 903) pour transporter ces composants bobin6s de 
moteur 6lectrique entre les postes de travail, des palettes (1 0. 70, 410) pour supporter ces compo- 
sants de moteur ^lectrique (60, 130) pendant leur transport par ces moyens de convoyage, la ligne 
de fabrication unique ^tant caract^ris^e en ce que: 

- au moins un premier (25, 27, 627) de ces postes de travail possdde au moins une machine capable 
d'etre automatiquement ajust^e aux operations d effectuer sur Tune quelconque desdites moins 
deux variantes du type de composant bobin6 de moteur 6lectrique et, 

- au moins un second (26, 28, 628) de ces postes de travail poss^de au moins deux machines pour 
op^rer sur des composants bobinSs de moteur ^lectrique, chacune de ces au moins deux machines 
etant capable d'op^rer sur chacune diffdrente desdites au moins deux variantes de ce type de ce 
composant de moteur ^lectrique, 

des moyens (90. 94) ^tant associ^s d chaque poste de travail pour reconnaftre quelle variante du type 
de composant bobin6 de moteur 6lectrique est pr6sente k ce poste de travail et, en r6ponse d ces recon- 
naissances, quand cette reconnaissance est faite audit premier poste de travail, pour ajuster automati- 
quement une machine ^ ce premier poste de travail af in d'op^rer sur ladite variante de ce type de compo- 
sant bobin6 6lectrique (60, 130) et, quand cette reconnaissance est faite au second poste de travail, pour 
diriger automatiquement la palette (10, 70, 410) ^ celle appropri6e desdites machines. 

2. Ligne de fabrication selon la revendication 1 , dans laquelle le type de composant bobin^ de moteur 6lec- 
trique est une armature (130). 

3. Ligne de fabrication selon la revendication 2, caract^risSe en ce que I'armature (130) poss^de un axe 
primaire et la palette (10) comporte un premier plateau pour maintenir cette armature avec son axe pri- 
maire vertical !e long d'une partie de la ligne de fabrication et un second plateau (410) pour maintenir cette 
armature avec son axe primaire horizontal le long d'une autre partie de la ligne de fabrication. 

4. Ligne de fabrication selon la revendication 1 dans laquelle le type de composant bobin6 de moteur 6lec- 
trique est un stator (60, 61). 

5. Ligne de production selon la revendication 1 dans laquelle la palette (10, 70, 140) comporte des moyens 
indicateurs (15) pour reconnaltre la variante de type de composant bobin^ de moteur 6lectrique qui est 
sur la palette, les moyens de convoyage comportant un convoyeur primaire (901) et au moins un 
convoyeur secondaire (902), ce au moins un convoyeur secondaire 6tant associ^ au poste de travail qui 
possSde au moins deux machines dont chacune est capable d'op6rer sur chacune diff^rente des au moins 
deux variantes de ce type de composant de moteur 6lectrique et 

les moyens (90, 94) associ6s ^ chaque poste de travail comportent des moyens de lecture (90) pour lire 
des moyens indicateurs (15) et des moyens (94) en r6ponse aux moyens de lecture pour 

a) transferer les palettes depuis le convoyeur primaire jusque Tun ou I'autre des convoyeurs secon- 
daires si le poste de travail est Tun de ceux qui poss6dent au moins deux machines dont chacune est 
capable d'op6rer sur chacune dif f6rente des au moins deux variantes de ce type de composant de mo- 
teur eiectrique et 

b) ajuster la machine d la variante reconnue si le poste de travail est celui qui possdde une machine 
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capable de travailler sur toutes les variantes de ce type de composant bobind de moteur ^l^ctrique. 

6. Ugne de ^brication selon la revendicatlon 5, dans taquelle les moyens (90, 94) assocl6s k cheque poste 
de travail comprennent en outre des moyens d'6criture (92) pour 6crire sur les moyens indlcaleurs (15) 

5 la condition r^eile de ce composant de moteur ^iectrique. 

7. Ugne de fabrication selon ia revendicatlon 5 dans iaquelle les moyens indicateurs sont magn^tiques. 

8. Ugne de fabrication selon la revendicatlon 5 dans Iaquelle les moyens Indicateurs sont 6Iectn>niques. 

9. Ugne de fabrication selon la revendicatlon 5 dans Iaquelle les moyens indicateurs sont m^caniques. 

10. Ligne de fabrication selon la revendicatlon 5 dans Iaquelle les moyens indicateurs sont 6lectrom6cani- 
ques. 

IS 11. Ligne de fabrication selon fa revendicatlon 1 dans Iaquelle Tun des postes de travail est un poste de bo- 
binage (28, 629) ce poste de bobinage comprenant une pluralit6 de machine de bobinage affect6e res- 
pectivement d chacune des variantes du type de composant ^lectrique, ses pluralit^s respectives 6tant 
en relation les unes avec les autres en fonction des frequences attendues d'apparitlon de chacune des 
variantes. 
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